We compared (a) the effectiveness of print versus digital educational media for communicating information about Chlamydia trachomatis to adolescents and young adults and (b) the influence of media type on readiness for Chlamydia screening. Young men and women (n = 103), aged 15 to 24 years, were recruited from a youth center and university campus and randomized to receive the print or digital Chlamydia educational intervention. Participant mean knowledge score improved postintervention, but there was no association with type of intervention medium. Nearly two-thirds (61%) of sexually active participants endorsed an increased postintervention stage of readiness for screening; however, there was no association with type of intervention medium. Learning about Chlamydia infection may have positive effects on willingness to be screened. Further study is needed to evaluate the efficacy of educational interventions for increasing actual screening rates.
Introduction
Chlamydia is the most commonly reported notifiable sexually transmitted infection (STI) in the United States with more than 1.4 million new cases reported in 2013. 1 However, estimates of the total number of new infections are closer to 3 million. Among all age groups, men and women aged 15 to 24 years constitute the majority of the reported cases. 1 The US Preventive Services Task Force and Centers for Disease Control and Prevention recommend Chlamydia screening for all sexually active young women 25 years and younger. 2, 3 Despite this recommendation, fewer than half of women in this age group receive screening. 4 Because no formal recommendations for universal male screening currently exist, it is likely that even fewer young men in this age group receive screening.
Nucleic acid amplification tests are the diagnostic tests of choice and can be performed on endocervical swab, vaginal swab, or urine specimens for women and on intraurethral swab or urine specimens for men. 3, 5 The recommended first-line treatment for Chlamydia is a single 1 g oral dose of azithromycin. 3 Partner treatment is crucial for infection control, but only occurs in approximately 30% to 61% of cases. 6, 7 Without prompt and proper treatment, sequelae such as pelvic inflammatory disease, infertility, ectopic pregnancy, and chronic pelvic pain in women and epididymitis in men can occur. 3, 8, 9 Despite noninvasive diagnostic options and singledose therapies, barriers to screening still exist. Because most infected people are asymptomatic, many do not realize that they could have an infection. 9, 10 Many youth do not have their own personal physician, removing one avenue to routine screening. 11 Stigma associated with having an STI or receiving STI screening as well as misconceptions about the nature, treatment, and long-term complications of Chlamydia can all be deterrents to health-seeking behavior. [11] [12] [13] [14] Young people's understanding of disease and perception of risk differ from adults. 15 Therefore, communication about STIs needs to be tailored to meet their specific 604597C PJXXX10.1177/0009922815604597Clinical PediatricsSagor et al 16, 17 To date, no studies have been conducted to compare the effectiveness of print media with digital media for communicating information about Chlamydia trachomatis.
We conducted this randomized pilot study to compare the efficacy of print media and digital media for educating adolescents and young adults about C trachomatis and influencing their readiness for screening.
Methods
A Chlamydia education website was developed that featured a home page with 10 questions about Chlamydia. Participants could click and link to pages with detailed answers for each question in any order they wanted. Questions covered the following topics: general information about Chlamydia, transmission, diagnosis, treatment, and prevention. A trifold color pamphlet that included information identical to the website was also created. All information was cross-referenced with multiple sources. [18] [19] [20] [21] [22] Pre-and postintervention questionnaires were developed based on data obtained from several STI informational sources 1, 3, [18] [19] [20] [21] [22] [23] and studies that identified Chlamydia knowledge gaps. [12] [13] [14] The preintervention questionnaire included 26 items: demographic information (5 items), Internet usage (5 items), sexual history (2 items), readiness for Chlamydia screening (1 item), and knowledge about Chlamydia (13 items). The postintervention questionnaire included 17 items: readiness for Chlamydia screening (1 item), knowledge about Chlamydia (13 items) , and feedback about the media intervention (3 items). The same Chlamydia knowledge statements were used in the pre-and postintervention questionnaires. Response options were true, false, or don't know.
The readiness for Chlamydia screening item was based on the stages of change construct from the transtheoretical model of behavior change. 24 Precontemplation was operationalized as "I'm not interested in getting a Chlamydia test," contemplation as "I might get a Chlamydia test," preparation as "I plan to get a Chlamydia test," action as "I have already been tested for Chlamydia," and maintenance as "I get Chlamydia testing every year."
Adolescents and young adults were recruited from the Worcester Youth Center and Clark University, both located in Worcester, Massachusetts. All participants were between the ages of 15 and 24 years. The only exclusion criterion was inability to speak and read English. The first author (RSS) provided participants with a full description of the study. After all questions were answered, written informed consent or assent was obtained. Consent forms and assent forms were identical. Because this study presented no greater than minimal risk, a waiver of the requirement for parental permission was granted. Parents and guardians of all youth center members between the ages of 15 and 17 years received an "opt-out" letter in the mail 6 weeks before the study commenced. This letter contained a description of the study and asked parents to email or call RSS if they did not want their child to participate in the study.
After providing consent or assent, participants drew a unique number from a bag. This number served as the participant's code number (ID). It also determined intervention assignment: print medium (pamphlet) if odd number and digital medium (website) if even number.
After completing the preintervention questionnaire, participants were given as much time as needed to review the Chlamydia information via their assigned intervention. After they finished reviewing the material, they completed the postintervention questionnaire. Participants were provided with five dollars as a thank you for their time and were given an opportunity to ask any questions they had related to the subject matter after completing the postintervention questionnaire.
The study protocol and consent and assent procedures were approved by the University of Massachusetts Medical School Committee for the Protection of Human Subjects in Research and from the Clark University Institutional Review Board.
Statistical Analysis
Statistical analyses were conducted using SPSS for Windows, version 20.0 (IBM, Armonk, NY). Descriptive statistics were conducted for all variables. Chi-square analyses were conducted to test for associations between categorical variables, independent-samples t tests were conducted to test for associations between dichotomous and continuous variables, and 1-way analysis of variance was used to test for associations between categorical and continuous variables.
The primary outcome variables were change in Chlamydia knowledge score among all participants and change in readiness for Chlamydia screening among sexually active participants in precontemplation or contemplation at baseline. By nature of the response choices, those in preparation, action, or maintenance would not be able to increase their readiness for screening immediately postintervention.
Results
A total of 103 participants were recruited and randomized to either the print or digital intervention group. No youth center members were excluded due to a parent opting out. Demographic data are provided in Table 1 . The average score for the preintervention Chlamydia knowledge items was 6.9 (SD = 3.7) out of a possible 13. Girls answered an average of 2 more questions correctly compared with boys (7.9 vs 5.8, P < .01).
As a whole, participants were most likely to know that Chlamydia is an STI (97%). Participants knew the least about asymptomatic presentation, possibility of Chlamydia causing abdominal pain, and whether or not screening of females required a pelvic examination.
There was no significant difference between mean score for the print (M = 7.0, SD = 3.8) and digital (M = 6.8, SD = 3.7) media groups (P = .88). However, score varied by site and gender, and knowledge of certain items varied widely (Table 2 ). Most university participants (82%) knew that condoms have a protective effect against Chlamydia transmission compared with only about half (52%) of youth center participants.
Readiness for Chlamydia screening was assessed only for the 91 sexually active participants (Table 3) . Preintervention, half of participants were in the first 2 stages of change, classified as precontemplation and contemplation. The remaining half were classified as being in the preparation stage, the action stage, or maintenance stage. As shown in Table 3 , sexually active males were less ready for screening at baseline than sexually active females (P = .04), and Worcester Youth Center participants were more ready for screening than Clark University participants (P = .01). Responses to some Chlamydia knowledge items were associated with preintervention stage of readiness for screening, and the mean preintervention score increased with increasing readiness for screening ( Table 4 ). The difference between groups was statistically significant (P = .03) as determined by 1-way analysis of variance.
To assess the impact of the digital versus print interventions, both the Chlamydia knowledge items and the readiness for screening item were reassessed postintervention. Variables were created to capture positive change in both the knowledge score and readiness stage. Among those sexually active participants who were in the precontemplation or contemplation stage preintervention (n = 46), 61% endorsed an increase in stage of readiness postintervention (Table 3) ; however, improvement was not associated with type of educational medium (P = .46). Five participants scored a 13 on the preintervention knowledge items, and 4 participants did not answer all of the items on the preintervention or postintervention questionnaire. Of the remaining 94, almost all (92%) had an improvement in knowledge score postintervention, and these were equally divided between the print and digital media interventions.
Discussion
We evaluated the effects of 2 types of media (print and digital) for use as educational interventions to improve adolescent and young adult knowledge about Chlamydia and readiness for Chlamydia screening. Although no significant differences existed between the types of media, there was substantial improvement in the knowledge scores and readiness for Chlamydia screening across interventions. Additionally, greater baseline knowledge about some aspects of Chlamydia infection was associated with higher levels of preintervention readiness for Chlamydia screening.
These results raise the question: Does knowledge about Chlamydia have a causal relationship with screening behavior among sexually active youth? In other words, does knowing that Chlamydia infection can be asymptomatic, that screening can be accomplished with a noninvasive method such as urine testing, or that Chlamydia is curable with antibiotics have a positive influence on screening decisions made by sexually active youth? An alternative explanation is that young people who have providers who offer them Chlamydia screening are also more likely to learn important facts about Chlamydia infection from these providers. In order to further explore these relationships, a larger follow-up study is needed to evaluate the durability of knowledge and attitudinal shifts resulting from simple educational interventions as well as to determine whether changed attitudes lead to follow-through with screening behavior. Female participants in our study were at a significantly higher stage of readiness for Chlamydia screening than male participants. This may be due to more experience with screening as a result of screening guidelines that apply only to women. Alternatively, women who are knowledgeable about the long-term sequelae of untreated Chlamydia infections, which are more burdensome for women than for men, may be more interested in screening. Nevertheless, infected men serve as a reservoir for initial infection or reinfection of women, and screening and treatment of men could interrupt this cycle. Assessing the effect of educational interventions on the screening behaviors of both males and females is worthwhile and may help reduce the public health burden of Chlamydia.
Our study has limitations. The sample was drawn from only one city. However, sampling from 2 populations increased the diversity of the sample. Worcester Youth Center participants were predominantly Hispanic with an average age of 18 years and had more diversity in educational status than Clark University participants who were predominantly white with an average age of 20 years. The data are based on self-report and rely on behavioral intention rather than actual screening behavior, and our sample size was small, perhaps limiting our ability to detect statistical significance of clinically significant differences. Nevertheless, in spite of the small sample size, some statistically significant results were noted.
In conclusion, greater knowledge about Chlamydia infection was associated with a higher stage of readiness for screening preintervention and may have positive effects on willingness to be screened. Further study is needed to evaluate the efficacy of educational interventions that include newer forms of electronic and social media for increasing actual screening rates. If successful, this could reduce the number of untreated asymptomatic Chlamydia infections, which would positively affect the sexual health of young people. Chi-square significant at 5% level. b One-way analysis of variance significant at 5% level.
